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Addendum 
M. MANICKAM, B. RAMAKRISHNAN, AND T. C. VASUDEVAN 
Department of Mathematics, RKM Vivekananda College, 
b?ylapore, Madras-600 004, India 
Volume 34, Number 2 (1990) in the article “On the Theory of 
Newforms of Half-Integral Weight,” by M. Manickam, B. Ramakrishnan, 
and T. C. Vasudevan, pages 21&224, we studied the Atkin-Lehner theory 
of newforms to the space of cusp forms of half-integral weight. In this 
supplement we extend the theory to all modular forms and construct the 
Shimura correspondence to non-cusp forms of half-integral weight. 
The problem of constructing Shimura lifting to non-cusp forms was first 
considered by W. Kohnen [2] for the Cohen-Eisenstein series and later by 
A. G. van Asch [ 1 J for the space of non-cusp forms of weight k + l/2 
(k 2 2) on r,,(4) and f,(4p), where p is an odd prime. 
The authors are grateful to the referee for his valuable comments 
and also for suggesting that these results can be appended to our earlier 
paper C41. 
I-I-E SPACE M, + ,,2 (N x) 
We use the same notation and assumptions as in [4]. For a fundamental 
discriminant D with E( - l)k D > 0, D = 0 (mod 8M) we define a map 
(called a Shimura map) Y’, k, M. x on Mkc 1,2(iV, x) by 
where Edlo dk- ‘(5) X(d) a(0) = (a(0)/2) I,( 1 -k, (p) x). We write 
Y -Y D,k,M,l - D,k,M’ 
Note that 
u(t) %,,,k, M, x = %J,k,l? 
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where D, is a fundamental discriminant with E( - 1 )k D, > 0, E = x( - 1 ), 
and / D,, I t = 1 D I (t is the conductor of 2). Since N is squarefree, the 
number of regular cusps of T,(N) is equal to o,(N) (a0 (N) is the number 
of positive divisors of N). Clearly, the forms E,, / U(r), r ) N are linearly 
independent over @ and therefore we have 
We will now prove the main theorem of this supplement viz., 
THEOREM. (i)Mk+,,2(N,X)=0.1N~(Hk+,,21U(tr2))0Sk+1,2(N,~), 
where Hk + 1l2 is the Cohen-Eisenstein series. 
(ii) For N odd, 
M ~+1,2WA=tf~&+1,2 (2N, X) I~I u(4) ~(4)=2Y1. 
(iii) The Shimura map defined by (1) maps M, + ,,2 (N, x) to M,,(N). 
This map commutes with Hecke operators and preserves cusp forms and 
Eisenstein series. Moreover, there exists a linear combination of these maps 
which is an isomorphism between Mk+ 1,2 (N, x) and M2k(N). 
Proof Since V(t) : M, + ,,2(N) + Mk + ,,2 (N, x) is an isomorphism, 
preserving cusp forms, it is enough to prove (i) and (ii) for x trivial. First 
we assume that N= 2M. Then the number of “k-regular” cusps of I’,,(4M) 
(M odd and squarefree) is a,(2M). Also the forms Hk+ 1,2 1 U(r2), r ) N are 
linearly independent and (i) follows. Next we assume that N is odd. Define 
Mk*+1/2W)= {f-h+ 1/2 (2N) If I U(4) W(4) = 2’Y) 
Using Lemma 2 of [4] and proceeding along the same lines of [ 3, pp. 37,383 
we find 
M ~+I,~(N)~M~*+I,~(W (4) 
We will now prove that 
Mk*+1,2W)n 0 C(H,+,,21U(r2))=O@(Hk+1,21~(rZ)). (5) 
r(2N rlN 
Let f=&m%Hk+mi W2L u, E C, belong to the left-hand side of (5). 
Then h = CriN u2Jfk, 1l2 I U(r’) and h I U(4) will belong to M,$+ 1,2(N). 
Since 
T(4) = W(4) U(4) W(4) + 2-‘U(4) on Mk + 1/~ WI, 
hJT(4)=(1+22k-‘)h 
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and 
h I U(4) = 2kh I W(4) E Mk*+ I,* 0% 
a contradiction to the fact that W(4)2 = 1. This proves (5). 
In [3], W. Kohnen proved that 
-Vi++ 1/2 WI n Sk + l/2 WI = Sk + 1/2 09. (6) 
Equations (4), (5), and (6) imply (i) for N odd and (ii). We will now prove 
(iii). Note that the Shimura map defined by (1) coincides with the Shimura 
map defined in [3,4] on cusp forms. By [4, Remark 1, Theorem 71 the 
spaces S,, 1,2(N, x) and S,,(N) are isomorphic under certain linear 
combinations of Shimura liftings, denoted by Y&X, satisfying 
T(P*)~,N,,=~,N,,T(P), PIN (7) 
VP’) %,N,X=%N.X~(P)’ P I N. (8) 
We can choose constants in the linear combination Y& of [4, Theorem 63 
such that 
H 1c+1,2I%,iv=BE2~c3 fl #O (see [2, Sect. 2.31). (9) 
It follows from (2), (3) (7), (8), (9), and (i) that y?k,N,x is the required 
isomorphism. 
This completes the proof. 
COROLLARY. Let f E Mk+ 1,2(N, x) be a non-cusp form. Then f is an 
eigenform of all T(p2), p j N, if and only if 
f = c c%Hk+ 1l2 I Utr’h ct,EC. 
rlN 
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